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FIELD OF THE INVENTION 

The present invention relates to the production of stacked paper material and in 
particular it relates to a method for separating two successive stacks of interfolded 
sheets in order to obtain stacks with a predetermined number of sheets. 

Furthermore, the invention relates to an apparatus that carries out this method. 
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BACKGROUND OF THE INVENTION 

As known, in the paper industry a variety of types of machines and of processes 
are used for making handkerchiefs, paper towels and the Uke in packages of interfolded 
sheets of a certain stack height. 

5 They are obtained stacking the sheets in an "interfolded" way, i.e. at each fold a 

wing of the previous sheet and a wing of the next sheet engage with each other. This 
way, when drawing a sheet from the package, at the moment of the use also a wing of the 
next sheet protrudes, with subsequent practical employment for certain types of users. 
Among the possible interfolding ways the L, Z or W interfolded sheets are known 
10 respectively with 2, 3 and 4 folds per sheet. 

A particularly critical step of the process of production of packages of 
interfolded sheets is the separation of a stack from the next one once achieved a 
determined height of the pack. In paper industry, in fact, high speed working is 
necessary during the whole production process and the step of separation of successive 
15 stacks of sheets represents a critical point of the whole process since it needs a 
succession of operations that unavoidably slows down productivity. 

For this reason solutions are looked for to provide the high speed separation of 
the stacks. 

The different existing apparatus have all a couple of folding rollers that 
20 supply the interfolded sheets on a table and, in some cases, a plurality of "folding 
arms" that go in and out special grooves made in the folding rollers, thus forming 
a stack of interfolded sheets on the table. 
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In US 4770402, when the stack of sheets present on the table reaches a certain 
height, a first series of means of separation moves into the stack from a side whereas a 
second pluraUty moves into the stack from the opposite side, and both for all its width. 
This way, a pack is separated from the next one and precisely the pack of 
5 predetermined height is arranged between the table and the first series of means of 
separation, whereas the other series of means of separation supports the pack being 
formed up to the moment when the table comes back. The latter, in fact, leaves the 
pack with the predetermined height on a conveyor belt and moves back in the stack 
receiving position for receiving the pack. 

10 These machines have, however, different drawbacks which are caused by the shape 

and the way of operating the means of separation. 

The means of separation as above described, in fact, all rotate about an axis for 
their introduction and the withdrawal into/from the stack being formed. Furthermore, 
to assure an effective separating action, owing to the width of the means of separation, 

15 it is necessary that the latter are inserted into the stack in a high position, near the point 
of contact of the folding rollers. Therefore, it is necessary that the folding rollers are 
subject to an additional machining for making the necessary boundary grooves with 
subsequent additional costs for the machine. Furthermore, the presence of such grooves, 
making a structural irregularity, limits substantially the quality of the final product and 

20 the maximum speed of the machine. 

A solution for avoiding to make the boundary grooves in the folding rollers is 
described in US 5730695, where the means of separation enter into the stack only for a 
portion of its width and from both sides, for allowing a wing of sheet to protrude 

3 
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downwards. At the moment of separation, furthermore, a sheet is withdrawn, and then 
inserted again into the formed stack, after the next separation. 

Also the table is provided in two halves capable of opening for allowing to a 
wing of sheet to hang towards below. However, the fact of withdrawing a sheet from 
5 the stack and insert it again into the formed stack is a drawback. This has the 
consequence that, in fact, at the moment of the use a sheet is wasted, since it exits 
double from the pack. Or, that sheet remains on the bottom of the box, since it is 
difficult to pick up. 

SUMMARY OF THE INVENTION 

10 It is therefore a feature of the present invention to provide a method for 

separating two successive interfolded sheets, during the production of paper products in 
stacks of interfolded sheets, which does not need withdrawing a sheet. 

It is another feature of the present invention to provide a method for separating 
two successive sheets, during the production of paper products in stacks of interfolded 
15 sheets, which allows to provide quickly and precisely the fold for grasping the first sheet 
of the pack. 

It is a further feature of the present invention to provide an apparatus for 
separating two successive sheets, during the production of paper products in stacks of 
interfolded sheets, structurally much easier and cheap with respect to apparatus of prior 
20 art, without in particular making too many circumferential grooves on the folding rollers. 
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These and other features are accomplished with the method, according to the 
present invention, for separating a stack of sheets already formed from a stack being 
formed, during the production of paper products in stacks, comprising the steps of: 

-formation of a stack of interfolded sheets that are piled up on a table located 
underneath; 

-separation of two successive interfolded sheets once achieved a predetermined 
height of the stack being formed, thus defining a completed stack and a stack 
being formed; 

-said separation occurring by lateral introduction of a first and a second 
separator in the stack being formed and from opposite sides with respect to the 
stack same for about half of its width in order to separate the stack located 
underneath and to leave at least one wing of sheet hanging free between said 
two separators; 

-moving away the stack of sheets already completed by means of the table and 
locating the stack same on a conveyor belt or an outlet plane; 

whose main feature is of providing, after said introduction, the following steps: 

-moving a sheet stretching board suitable for provisionally supporting the stack 
and stretching said or each wing, with a portion of wing of sheet exceeding the 
sheet stretching board; 

-withdrawing said first and second separator up to reaching a position external to 
the stack being formed; 
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-moving back said table and withdrawing the sheet stretching board, with said 
portion of wing that remains between said stack and said table. 

Advantageously, before moving back the table a step is provided where an 
element moving from a direction opposite to the sheet stretching board stretches the 
5 portion of wing of sheet exceeding the sheet stretching board. 

Furthermore, a step can be provided of making an end fold on the portion of 
said wing exceeding said sheet stretching board by means of both an element moving 
from the opposite side of said sheet stretching board and an element moving from the 
same side of said sheet stretching board, before moving back said table. 

10 Advantageously, an end fold can be obtained by using, as element moving from the 

opposite side of the sheet stretching board, the corresponding separator, and by using as 
element moving from the same side of said sheet stretching board a blow of air. In particular, 
the separator, starting from a position outer to the stack, after that the sheet stretching board 
is positioned, is brought below the lower face of the sheet stretching board, in order to make 

1 5 the end fold on the exceeding portion of sheet by the blow of air. 

Advantageously, before positioning the completed stack on the conveyor belt a 
blow of air is provided for moving a possible last sheet that has remained in a vertical 
position up to an horizontal position. 

According to another aspect of the invention an apparatus for separating a stack 
20 of sheets already formed from a stack being formed during the production of paper 
products in interfolded stacks comprises: 
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-means for providing a stack of interfolded sheets; 

-a movable table for allowing progressively the growth of the stack and for then 
moving away the formed stack; 

-a first and a second separator that are moved laterally into the stack and from 
opposite sides with respect to the stack same for about half of its width in order to 
obtain the disengagement of the stack from the stack located underneath and to 

leave a wing of sheet hanging free between said two separators; 

characterised in that it comprises fiirthermore: 

-a sheet stretching board suitable for provisionally supporting the stack and 
stretching said or each wing, with a portion of wing of sheet exceeding the sheet 
stretching board. 

Advantageously, an element is also provided moving from a direction opposite 
to the sheet stretching board, with respect to the processed stack, suitable for stretching 
the portion of wing of sheet exceeding the sheet stretching board before moving back the 
table. 

Since the separators are inserted only for a portion of the width of the stack, it is 
possible to position them so that their trajectory during the operation do not cross the 
outline of the folding rollers. Therefore, there is the double advantage of using folding 
rollers having less deep grooves and working with speed higher than the prior art, owing 
to the lower stroke of the separator from the rest position to that of separation. 

The handling of the first and of the second separator is obtained by means of a 
combination of movements that allows their introduction into the stack of interfolded 
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sheets. In particular, each separator is engaged to a support operatively coupled to a 
connecting rod operated by a motor. This connecting rod rotates by means of a cam and 
acts on the support through a reciprocation that causes its rotation about a first and a 
second pivot of an articulated quadrilateral associated to a movable carriage along a 
5 sliding direction. This way, it is possible to obtain a substantially straight trajectory of the 
separators and high working speeds. 

Advantageously, the sheet stretching board can slide on a base integral to the 
support of the first separator in a direction orthogonal to the sliding direction operated by 
an actuator that causes it to move along this direction. 

10 Also the table is advantageously withdrawn owing to a slide movable horizontally 

along a guide operated by an actuator. Furthermore, since the table must slide in a vertical 
direction in synchronism with the separators, but independently fi:om them, it is slidingly 
mounted on the same vertical guide along which the separator slides, but on a different 
vertical carriage. 

15 Advantageously, said element acting opposite with respect to the sheet stretching 

board is a flow of fluid, for example, a blow of air. 

BRIEF DESCRIPTION THE INVENTION 

Further characteristics and the advantages of the method and of the apparatus, 
according to the invention, for separating two successive interfolded sheets, during the 
20 production of paper packages, will be made clearer with the following description of an 
embodiment thereof, exemplifying but not limitative, with reference to the attached 
drawings, wherein: 
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-Figs, from 1 to 6 show diagrammatically a possible succession of steps, 
through which the method is carried out for separating two successive interfolded 
sheets, during the production of paper packed products, according to the invention; 

-Figs, from 7 to 10 show diagrammatically a succession of steps alternative to 
5 that shown in figures from 4 to 6, in order to make an end fold on the portion of wing 
exceeding the sheet stretching board; 

-Fig. 11 shows diagrammatically in an elevational front view the apparatus for 
separating two successive interfolded sheets, during the production of paper packed 
products, according to the invention; 

10 -Fig. 12 shows diagrammatically in a top plan partial view the apparatus of figure 

11. 

DESCRIPTION OF THE INVENTION 

With reference to figures from 1 to 6, the succession of steps through which the 
method is operated for separating two successive interfolded sheets, during the 
15 production of paper packed products, according to a first embodiment of the invention, 
provides the feeding of two webs of sheets according to arrows 3 and 4 on a couple of 
folding counter rotating rollers 1 and 2 and arranged with a plurality of means, not 
shown, which keep selectively the sheets on their surface. 

As known, by means of suitable folding arms, which are also not shown, the 
20 sheets are supplied interfolded by rollers 1 and 2 on a table 16 on which they are 
piled up forming a stack 30. The stack 30 is contained laterally between two 
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vertical grids 25 that define a containing column at the end of which it is provided 
a conveyor 50. 

When the stack 30 achieves a predetermined height a first plurality of separators 
10 and a second plurality of separators 20, arranged for all the length of the stack 30 
5 and firom opposite sides with respect to the stack according to a configuration 
substantially comb-like (figure 12), are inserted into the stack same (figure 2). This 
introduction is to provide the disengagement of the stack 30 already formed fi-om a stack 
being formed 30', leaving between them of a hanging wing of sheet 3 1 ' (figure 3). 

The stack formed 30 is then withdrawn quickly from stack 30' by means of table 
10 16, which translates vertically, and is subject to a blow of air 40 for stretching a possible 
last sheet 35 still in a vertical position and bringing it to an horizontal position. Then, the 
stack formed 30 is left on a longitudinal conveyor belt 50 located underneath and is 
transferred (in a direction towards the depth of the figure) out the machine on another 
conveyor belt 51 and then subject to fiirther operations (figure 4). At the same time, a 
15 sheet stretching board 15 that is located outer to grid 25 moves under the stack of 
interfolded sheets 30', for all its length, with the duty of provisional support thereof In 
particular, the sheet stretching board 15 stretches completely the wing 31' hanging from 
stack 30' with a portion of wing 32' that exceeds sheet stretching board 15. After locating 
sheet stretching board 15 under the stack, there is the withdrawal from the position under 
20 stack 30' of separators 10 and 20 that move outside vertical grid 25. 

Then, an element moving from a direction opposite to sheet stretching board 15, for 
example, a blow of air 45, as shown in figure 5, stretches the portion of the exceeding wing 
of sheet 32' just before that the table 16 moves back (figure 6). 

10 
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In figures fi:om 7 to 10 the succession is diagranunatically shown of the steps, 
according to the invention, for carrying out an end fold 33' (figure 10) on the portion of 
wing 32' exceeding the sheet stretching board 15. 

In particular, at first the introduction is carried out of separators 10 and 20 into the 
5 stack 30, thus causing the disengagement thereof firom the stack being formed 30', 
similarly to what described for the previous case (figure 1-4). Then, separator 20 is lowered 
outside vertical grids 25 (figure 7) and brought below the lower face of the sheet stretching 
board 15. This causes portion of wing 32' to fold up to reaching a shape 33' (figure 8). A 
blow of air 46 coming fi"om the opposite part of separator 20 achieves then an end fold 34' 
10 on wing 32' (figure 9) just before that table 16 comes back and then presses end fold 34' 
onto same (figure 10). 

The handling of the first and of the second separator 10 and 20 is 
diagrammatically shown in figure 1 1. In particular, each separator 10 or 20 is connected 
to a support 1 10 or 120 operatively coupled to a connecting rod 1 15 or 125 operated by a 

15 motor 1 16 or 126 indicated diagrammatically. This connecting rod 1 15 or 125 rotates by 
means of a cam 1 17 or 127 and acts on support 1 10 with a reciprocation that causes its 
rotation about a first pivot 111 or 121 and a second pivot 113 or 123 of an articulated 
quadrilateral 130 or 131 hinged on a carriage 132 or 133 movable on a vertical guide 140 or 
141 along a sliding direction. This way, it is possible to provide a trajectory substantially 

20 straight of the separators and to obtain high working speeds. 

Such type of mechanism allows the introduction of the separators 10 and 20 in the 
stack 30 of interfolded sheets processed according to a substantially straight trajectory 
and allows to working at high speed. 

11 
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Always with reference to figure 1 1, the sheet stretching board 15 is movable in a 
vertical direction integrally to the support 110 of separator 10 and along an horizontal 
direction operated by an actuator 152 that causes its base 150 to move along a slide 151. 

Similarly, table 16 is located on a slide 160 movable horizontally along a guide 
5 161 operated by an actuator 162. 

Furthermore, since the table 16 must slide in a vertical direction in synchronism 
with the separators 10 and 20, but independently from them, it is slidingly mounted on the 
same vertical guide 141 along which the separator slides 20, but on a vertical sliding 
carriage 163. 

10 The foregoing description of a specific embodiment will so fully reveal the 

invention according to the conceptual point of view, so that others, by applying current 
knowledge, will be able to modify and/or adapt for various applications such an 
embodiment without further research and without parting from the invention, and it is 
therefore to be understood that such adaptations and modifications will have to be 

15 considered as equivalent to the specific embodiment. The means and the materials to 
realise the different functions described herein could have a different nature without, 
for this reason, departing from the field of the invention. It is to be understood that the 
phraseology or terminology employed herein is for the purpose of description and not 
of limitation. 

20 
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